Background: Tonsillitis is an infection of the tonsils, which are glands on either side of the back of the throat. The tonsils are part of the immune system, which protects and helps the body to fight infections. Tonsillitis is very common and can occur at any age. It is most common in children and young adults. The important cause of the tonsillitis is bacterial and viral causes, the most common cause of acute tonsillitis is bacterial. There are numerous defense proteins present in saliva. Amylase is a highly abundant protein in saliva. The body mass index (BMI) is a widely used tool to evaluate overweight and obesity based on two anthropometric parameters, height and weight. The aim of the study: to show if there is any relationship between salivary amylase and body mass index and tonsillitis in children. Material and methods: Forty four patients with tonsillitis and fourteen healthy control children were enrolled in this study. The patients were diagnosed clinically by specialist. With age range (20-69) years for both groups. Salivary α-amylase and peroxidase were measured by colorimetric method. And calculate the body mass index by divided the weight of child on the heig ht. Results: salivary amylase among patients with tonsillitis is higher than that in saliva of hea lthy control. Also the results of the present study revealed that there are differences in concentration of amylase among three sub groups of tonsillitis patients (normal BMI, under BMI and over BMI). The salivary concentration of amylase among male in tonsillitis patients group is higher than that in female. Conclusion: increase oral immune activity against pathogens that causes tonsillitis in children.
Introduction
Tonsillitis is one of the upper respiratory diseases, a disorder in which the tonsils are inflamed, occurring predominantly in the younger age group (5-15 year) (1) .Tonsils are part of the secondary lymphatic organs in the human body, including the lymph nodes, spleen and thymus glands, involved in the maturation and development of the lymphocytes (2) .There are many times when children and adults experience recurrent infections that result in enlarged, diseased tonsils. For them a tonsillectomy may be necessary. This may be indicated if they obstruct the airway or interfere with swallowing (3) . Infection of the tonsils is most frequent in childhood in the age group of 5 to 15 years presumably because immunity to common organisms has not been established (4) . Initial viral infection may predispose to super-infection with bacteria, or viruses alone may be responsible for tonsillitis in children on many occasions (5) . The body mass index (BMI) is a widely used tool to evaluate overweight and obesity based on two anthropometric parameters, height and weight:
Where weight is measured in kilograms, and height in meters (6) . Obesity is characterized by low-grade systemic inflammation, with higher expression of inflammatory markers such as C-reactive protein (CRP) and interleukin (IL) 6 in obese than in underweight individuals (7) .There are numerous defense proteins present in saliva. Amylase is a highly abundant protein in saliva. The most widely-known function of amylase is its endoglycosidase activity, but in addition to this, amylase also takes part in acquired pellicle formation on tooth surfaces. It performs a direct inhibitory effect on the growth of certain bacteria and also binds to bacteria lipopolysaccharide, a bacterial surface structure and bacterial toxin, which are responsible in many cases for tissue destructive inflammatory reactions (8) . So the aim of this study was to show if there is any relationship between salivary amylase and body mass index and tonsillitis in children.
Materials and methods
Forty four patients with tonsillitis were enrolled in this study with age range (20-69) years. The patients were diagnosed clinically by specialist. They were attendance to the Baghdad Teaching Hospital seeking for treatment. The control group consist of 14 participants and they were in healthy conditions (not suffering from systemic diseases and not taking any medication), with age range from (20-69) years. Three ml of unstimulated (resting) whole saliva samples were collected under resting conditions between 9.0-12.0 A.M. Patients were asked to rinse their mouth with water and to generate saliva in their mouth and drool into a wide test tube. After that the saliva was centrifuged at (3000 rpm) for 10 minutes. The resulting supernatant was stored at -20 °C in polyethylene tubes until assayed. Salivary α-amylase and peroxidase were measured by colorimetric method, and performed as recommended in leaflet with kits (Spinreact, Spain). And calculate the body mass index by divided the weight of child on the height.
Results
This study revealed that the distribution of the total sample (44 patients and 14 control) regarding nutrition status BMI was 34 normal weight (16 boys and 18 girls), 12 over weight In table 2, figure 1 found the mean of salivary amylase among patients with tonsillitis is higher than that in saliva of healthy control. 
Figure 1:
The difference between the two studied groups in Amylase activity
Also the results of the present study revealed that there is differences in concentration of amylase among three sub groups of tonsillitis patients (normal BMI, under BMI and over BMI) since the mean of this enzyme in normal BMI is lower than that in under and over BMI meanwhile its concentration among under BMI is higher than that among over BMI) as show in table 3, figure 2. In addition to that the current study show that the salivary concentration of amylase among male in tonsillitis patients group is higher than that in female as revealed in table 4. 
Discussion
Tonsillitis is inflammation of tonsils, a common clinical condition caused by either bacteria or viral infection. It affects significant percentage of population more so in children. The results of Vijayashree 2014 (9) show The bacteriological studies indicated the occurrence of predominant bacteria β-haemolytic Streptococci (51.4%), followed by coagulase positive Staphylococci (12.5%) and Pnemococci (9.7%) and only one case of presence of Corynebacterium diphtheria was observed. This study reveal that there is increase in salivary amylase activity in children with tonsillitis in compassion to healthy children that's mean the antibacterial role of this enzyme as a defense mechanism of this salivary enzyme. Amylase binds bacterial lipopolysaccharide (LPS) (10) . a bacterial surface structure and bacterial toxin, responsible, in many cases, for tissue destructive inflammatory reactions. Amylase may also exert virus inhibitory properties (1 1) . It is because α-amylase may have both protective and detrimental properties
. (12) α-amylase can interact with various viridans streptococci to facilitate their clearance from the oral cavity (13) However, α -amylases adsorbed to the tooth surface can promote adherence of these bacteria and also digest dietary starch to maltose that can be used by the bacteria to produce acid (14) .
All these studies proved there is meaningful explanation for this increase in salivary amylase activity and agree with the results of this study. The distribution of tonsillitis was more in males patients (48%) compared to female patients (52%). As for as socioeconomic condition concerned. probably because number of patients admitted were more than male children patients. For the relationship of body mass index with tonsillitis, there was no other study like this study to make comparison with it. But the finding of this study shows that there is significant difference between three groups of BMI in salivary amylase activity which may related to immune response of the body.
Conclusion
There is increase in salivary amylase activity in children with tonsillitis that proved the immune activity of this enzyme in saliva. Also the activity of this enzyme differs with BMI. 
